During the last two decades, liberalization of capital markets caused an increased responsiveness to world factors. Indeed, as argued in this paper, emerging markets are now behaving like certain developed markets asset classes. This study develops a framework for asset classes comparisons in an increasingly integrated world market, focusing on two aspects -diversification benefits and risk profiles. The set of tools used includes the mean-variance analysis, spanning tests, the International CAPM, lower-moment CAPM and a conditional asset pricing model which allows for time-varying risk. The empirical analysis shows that after allowing investment in several developed market asset classes, there are no significant gains from an aggregate investment in emerging market equities. Furthermore, the mean variance spanning test shows that emerging markets as a whole are spanned by developed market indices. These results contrast with previous studies, and can be justified by the increasing integration of emerging markets, broader definition of the benchmark portfolio, and a longer (and more realistic) time frame. Also, this study provides one important investment implication. It advises against indexing strategies in emerging markets.
I. Introduction
There is a growing interest amongst the financial community in emerging markets and a great deal of research presenting evidence on the benefits of international diversification has been published. In particular, the inclusion of emerging markets (EM) into a diversified portfolio has been recommended, as they are able to significantly expand the efficient set (De Santis (1994) , Harvey (1995) ). Despite their apparently large diversification opportunity, they are still seldom used. EM stocks make up a disproportionately small share of investors' equity holdings when one considers relative stock market capitalizations. Data on U.S. holdings of foreign equities show that EM share in US investors' portfolios, is a little higher than 1% 1 .
The aim of this paper is to explore the asset allocation implications of financial market globalization. Many emerging markets have undergone a process of liberalization, which increased their sensitivity to world risk factors. We assess whether in an increasingly integrated world capital market, emerging markets are still a very different asset class, whose behavior cannot be mimicked using other developed market securities. One can also interpret the results as the marginal benefit of emerging markets investment, after allowing investors to buy different asset classes in developed markets. Other studies use stepwise procedures to find the optimal set of benchmark assets. This paper pre-specifies the benchmark assets which are used in the spanning tests, while the stepwise procedure searches for these optimal assets, thereby maximizing the spanning probability. Therefore, the results presented throughout the paper may correspond to a lower bound on the probability of spanning. Other (optimally) chosen assets should provide even stronger results.
In order to assess the EM benefits, the paper proceeds in two directions. The first one is the assessment of diversification properties. I test whether adding emerging markets to a portfolio significantly shifts the Markowitz efficient set. Mean variance spanning tests will be used, since they provide a framework for statistical testing. The second route is the use 1 Data are from the US Treasury Department. of asset pricing theory. If similar global risk factors affect emerging and developed markets, additional evidence is presented that EM are no longer so distinct. The unconditional analysis of risk will consider the International CAPM, as well as the lower-moment CAPM. However, besides the average amount of risk, its dynamic behavior is also important. Thus, I also extend the analysis to a conditional asset-pricing model, where risk loadings are functions of global variables.
As opposed to previous studies, this paper shows how emerging markets as an aggregate are spanned by developed market securities, and thus provide little value added to a diversified portfolio of developed markets equities. The asset pricing analysis also sheds light into this issue. Liberalization and globalization lead to higher integration of these markets, and their risk behavior is not statistically different from other developed market assets. In particular, one of the assets that is similar is technology stocks. It is shown how they have similar risk exposures, both in a static and dynamic framework. The conditional asset pricing framework shows that emerging markets tend to covary similarly to technology stocks, and have similar sensitivities to business cycle proxies. This is particularly important to anyone interested in cost of capital estimation. Both asset classes share the property that their risk increases a lot during bad states of nature. The technology stocks used are American based, and they do not face the same sort of problems of emerging markets investment (lack of information, exchange rate risk, political risk, etc.). The fact that they share similarities may partially explain their extended use in the last decade.
There are three main implications of our research. One important investment implication of this paper is based on the evidence against the diversified EMF index of emerging market equities. The fact that emerging markets as a whole are spanned and behave similarly to other asset classes advises against index investment strategies. The results show that investors who use diversified index funds of emerging market equities do not improve their portfolio's performance. However, if investors carefully develop a country selection strategy, they can get distinct results. It is shown how investors can achieve superior results by specializing their investment in some markets, rather than aggregate investment in all emerging markets. In reality, individual country investment is not attainable to most investors. Also, recent research has argued that individual country strategies can be severely undermined by realistic market frictions such as transaction costs and short sales constraints (De Roon, Nijman, and Werker (2001) ).
Second, the paper stresses the importance of time-varying risk. Significant time variation in risk loadings is detected, which has implications for anyone interested in estimating an appropriate discount rate. Evidence from the lower moment CAPM and the conditional asset pricing model showed that Emerging Markets are particularly sensitive to bad states of nature.
Finally, this paper also contributes to the literature on home bias, since it questions whether the benefits of international diversification are still there. In particular, it is shown that after adequately considering the process of asset allocation, there are no significant costs of home bias. We present results based on different benchmark portfolios, and different measures of the advantages of diversification, but in all instances the benefits are low.
Many of the results from this paper are in contrast with previous studies that recommend emerging market investment. This is natural, since the time scope is different, and so is the investment set available. The period covered (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) includes not only a booming market, but also long periods of negative returns. This may provides a better approximation to the full business cycle. Studies prior to 1999 were mainly using data from a booming market, which certainly is not an accurate description of reality. The long periods of negative returns in our sample are particularly relevant since the empirical analysis shows that it is precisely in those periods that emerging markets perform poorly. Also, as Bekaert, Erb, Harvey, and Viskanta (1998) and Harvey (2000) have shown how different the returns on emerging markets in the 1990s were from the past, due to higher integration in world markets. Until the early 90's, emerging markets were still very segmented, and seemed to provide substantial benefits. After launching country funds and cross-listed securities (Bekaert and Harvey (2000) and Fernandes (2002) ) and other forms of financial liberalization (Henry (2000) ) these markets increased their integration in world capital markets. Another important difference is the investment set available. We use an aggregate index of investible emerging market equities. As shown in this paper, it is possible that significant benefits are not found at the aggregate level, but still exist at the individual country level. In addition, in this paper we allow investors to choose other developed market assets before investing in emerging markets. The benchmark is not the performance of US equities, but rather the behavior of a diversified portfolio of developed market equities 2 . The conclusions may be reversed if one looks at the individual country level, but these might not be available to most investors. Also, De Roon, Nijman, and Werker (2001) used individual country indices to show that diversification benefits disappear once you introduce realistic restrictions (transaction costs and short sales constraints).
The article is organized as follows. Section II provides a description of the data and the summary statistics of the return indices and information variables to be used. Section III assesses emerging markets diversification benefits and develops the spanning tests. This section also compares the investment in the aggregate emerging markets index (EMF) to individual country selection. Section IV develops the asset pricing model framework, dealing with ICAPM, downside risk and conditional asset pricing. Section V presents the concluding remarks.
II. Data and summary statistics
The sample used includes indices of emerging equity markets, the US and other developed markets. I use monthly dollar-denominated returns on stock indices for the NYSE, the NAS-DAQ 100 index (NAS100) and the Morgan Stanley Capital International (MSCI) Emerging 2 Errunza, Hogan, and Hung (1999) and Carrieri, Errunza, and hogan (2001) also show how US investors can create portfolios (of US traded securities) that track the performance of emerging market indices. As opposed to this paper, they use a procedure that searches for the optimal benchmark assets, thereby minimizing the probability of rejecting spanning Markets Free (EMF) and Europe, Australia and Far East (EAFE) indices 3 . The proxy for the market portfolio is the value-weighted world index, approximated by the MSCI World index.
In addition to the aggregate regional indices, data from the International Finance Corporation (IFC) individual country indices will be used.
Returns on the indices are measured in US dollars, based on the end of the month currency rates from MSCI 4 . Given the choice of measurement currency, the obvious candidate for the risk free asset is the US risk free rate, proxied by the US Treasury Bill with 3 month to maturity.
Monthly data on the indices have been collected from January 1988 (starting date of the EMF index) to December 2001, yielding a total of 168 observations per index. I measure all returns with dividends, and in continuously compounded (log) form. Table I provides some summary statistics for the U.S. dollar returns on the indices used. Some interesting facts are revealed by these statistics. Technology stocks have been the most volatile asset class in the past years, closely followed by emerging markets. Although 3 All the indices are value weighted. 4 All the analysis is independent of the choice of measurement currency. This was first proven by Stehle (1977) and Sercu (1980) . This irrelevancy proposition relies on the covered interest rate parity, which allows investors the possibility to convert ex-ante the returns into any currency they want, without affecting results. all indices are skewed, this is particularly relevant for the EMF and NAS100 indices. Also, the kurtosis coefficients show that all indices have heavier tails than the normal distribution.
Again, fat tails are more of a problem in EMF and NAS100. The NASDAQ index of technological stocks has in the period of 1988 to 2001 a higher correlation (0.80) with the NYSE than any of the other indices used. However, it is noticed that the NASDAQ is more highly correlated with the emerging markets' index (EMF) than with other developed markets (EAFE). Emerging markets' correlations tend to be higher (all are above 0.5) than those reported elsewhere (Harvey (1991) , Harvey (1995) , Froot, O'Connell, and Seasholes (2001) ) for emerging market indices, and reflect the fact that I am already using an aggregate diversified index of emerging markets equities. As will be seen, disaggregation of the EMF index is highly advisable, since individual country selection can substantially improve performance. Also, I use a longer time period, which covers the increasing integration of emerging markets within world capital markets.
In the 80's several asset-pricing studies have documented that the expected risk premium on the market, as well as the conditional betas, are not constant and vary over the business cycle. A set of variables have been shown to predict time-varying expected returns, volatilities and correlations. Fama and French (1988) and Campbell and Shiller (1988) document the explanatory power of the dividend yield. Keim and Stambaugh (1986) find that the junk bond spread has some explanatory power. The short term interest rate and some term structure spreads have also been found relevant in forecasting excess returns (Fama and Schwert (1977) , Campbell (1987) , Harvey (1989) and Fama and French (1989) ). Several authors documented that predictability is also present in other developed market returns (Harvey (1991) , Campbell and Hamao (1992) , Ferson and Harvey (1993) ). Predictability in emerging markets has been documented by Harvey (1995) . Following this evidence, when testing for conditional performance, the instrumental variables include:
• DY -world dividend yield in excess of the 30-days Eurodollar rate
• RET -lagged world return
• DEF -default spread -US corporate bond yield difference (Moody's Baa-Aaa)
• TERM -US term structure spread (US Government bond with 10 years to maturity -3 month T-Bill)
• STERM short term spread (3 month -1 month)
• DIFF1M -the change in the 1 month Eurodollar rate These variables are designed to capture changes in the world business cycle, which should be reflected in risk premiums. Although some of the variables are from the US, several studies have shown that they have power in predicting the business cycle elsewhere (Harvey (1991) and Bekaert and Harvey (1995) ). Similarly to De Santis and Gerard (1997) these results show that the instruments do not carry redundant information, as their correlations are quite low. 
III. Diversification benefits
Since the early 70s the benefits of international diversification have been thoroughly documented. Initial studies of international diversification were mainly concerned with developed markets. One exception was the study by Levy and Sarnat (1970) . They used data from developed and developing countries stock markets to calculate the efficient frontier. The results indicate that the potential benefits from international diversification are substantial when developing countries are considered. They conclude that "it is only when the American investor diversifies to (. . .) Japan, South Africa and the developing countries of South America and
Asia that a significant improvement in his portfolio results.". In another early study of emerging markets Errunza (1977) uses IMF, MSCI and individual firm data for a group of developed and developing countries over the period [1957] [1958] [1959] [1960] [1961] [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] [1971] [1972] to show that emerging markets should be included in global portfolios.
With the development of the IFC database several other studies documented benefits of emerging markets investment. In contrast with most of the reported correlations in developed markets, in these countries the estimates of correlations are low, and many are even negative.
Harvey (1991) documents that the average correlation among developed countries is 0.41 5 .
5 Michaud, Bergstrom, Frashure, and Wolahan (1996) and Freimann (1998) document similar correlations.
For emerging markets these numbers are greatly reduced. Harvey (1995) finds that the crosscountry correlation between these countries is 0.12. A recent study by Froot, O'Connell, and Seasholes (2001) reports average pairwise correlations of 0.45 between developed markets and 0.2 for emerging markets. Based on the low correlations, Harvey (1995) shows that "adding emerging market assets to the portfolio problem significantly shifts the investment opportunity set", and that risk adjusted returns are 50% higher after their inclusion in the portfolio.
Despite the apparently strong evidence, there is no consensus in the industry about the benefits of diversification. As evidence of this, Griffin (1998) reported wide variations in terms of asset allocation of pension funds around the world. This reveals the fact that there is no agreement about the optimal asset allocation. Another disturbing fact is the strong bias in favor of domestic securities (even regional), that is a well-documented characteristic of international investment portfolios (French and Poterba (1991) , Cooper and Kaplanis (1994) , Lewis (1995) and Coval and Moskowitz (1999) ). Indeed, it appears that investors do not use them very much despite the apparent good diversification opportunity. EM stocks make up a disproportionately small share of investors' equity holdings when one considers relative stock market capitalizations (approximately 10% of world market capitalization). Data on U.S.
holdings of foreign equities show that EM share in US investors' portfolios, is a little higher than 1% 6 .
This section assesses the gains investors get from diversifying to emerging markets after allowing investment in other DM asset classes. Liberalization of financial markets increased the integration of EM into world capital markets. Also, there are many assets that investors can buy in DM, that may partially substitute the EM benefits. It is possible that increased integration and the availability of substitutes is reducing the benefit of an aggregate EM investment. In order to test this, the unconditional mean variance analysis will be presented.
The question of whether or not certain assets significantly expand the efficient set can also 6 Data are from the US Treasury Department.
be addressed through the use of mean variance spanning tests. As opposed to other research 7
we pre-specify the benchmark assets under consideration, thereby providing a lower bound on the spanning hypothesis tests. The difference between index investing and individual country selection will also be analyzed.
A. Static Mean-Variance optimization
In order to assess the diversification properties of the markets used I will follow the benchmark Mean Variance optimization process, both with and without short sale constraints 8 . The diversification benefits of emerging markets will be assessed relative to a benchmark of mature market returns.
When there are no short sale constraints, the vector of weights of the optimal (tangency) international portfolio 9 is:
where W tang is the vector of optimal weights in risky assets, Σ −1 w is the inverse of the covariance matrix, 1 is a unit vector, and µ w is the vector of mean excess returns of all assets. When there are short sales constraints, the optimization problem will be solved by adding an additional constraint:
I compare the performance of the tangency portfolio, under alternative specifications of the assets to be used in the optimization process.
Pure estimation of the tangency portfolio ignores important issues such as estimation noise.
Indeed, this portfolio is highly dependent on expected returns. As will be seen, estimation of expected returns based on past returns can lead to quite different conclusions in different periods. Therefore, we would like to show changes in the efficient set, using another portfolio that is more stable over time. Thus, I also present results for the minimum variance portfolio (MVP), since this might be more stable over time, but also represents the shifts in the efficient set as a result of using different assets 10 . Eun and Resnick (1988) show how strategies based on the global minimum variance portfolio outperform tangency strategies. The MVP for the assets under consideration is:
This portfolio only requires an estimate of the covariance matrix of returns, and the expected return vector is not required.
In order to measure the significance of the improvement in the Sharpe ratio after allowing investment in other asset classes, I will provide several statistics. The first measure, φ 1 , measures the expected return benefits of international diversification. This measure follows Kandel, McCulloch, and Stambaugh (1995) and can be interpreted as the gains of international diversification after controlling for variance:
where µ tang and σ tang are the excess return and standard deviation of the tangency portfolio from equation (1), and µ US and σ US are the excess return and standard deviation of the NYSE portfolio. φ 1 can thus be seen as gain in returns (percentage per year) obtained by international diversification (through the optimal tangency portfolio), for a level of risk equal to the volatility of the US market.
The second and third measures of the gains from international diversification concern the decrease in variance allowed by diversification. φ 2 is the decrease in standard deviation provided by the minimum variance portfolio relative to the NYSE benchmark. φ 3 is the percentage reduction in volatility relative to the same benchmark: Panel B contains the tangency portfolio weights in each asset class in consideration. Panel C contains the weights of the MVP in each asset class.
In the first column the investment set is the NYSE and EMF. The optimal tangency portfolio has weights of 1.156 and -0.156 and the Sharpe ratio is 0.184 11 . The improvement in the Sharpe ratio is not significant, as implied by the p-value of the GRS(1989) statistic. Also, this tangency portfolio leads to a gain in expected return per year of less than 1%.
It can be seen that most of the alternative specifications include substantial short selling positions in EMF. Since short sales may not be feasible in these markets, one should also 11 According to Table 1 the Sharpe ratio for the NYSE portfolio alone is 0.169. consider the positions taken without them. Results not reported reveal that without short sales, the weight in emerging markets would be zero 12
The second column shows the results when the investment set is the NYSE and the NAS100.
We then introduce EMF to this investment set (column 3). It can be seen that the results are similar to those from the base portfolio NYSE/NAS100 (column 2). The improvement in tive.
The fourth and fifth columns are based on the US/EAFE benchmark. Similarly to the previous investment set, the introduction of emerging markets to a diversified portfolio of developed market securities does not significantly improve performance. Indeed, the weight in emerging markets is negative, and the improvement in the diversification statistics is negligible.
Columns (6) and (7) displays the optimization results when all benchmark assets (NYSE, EAFE, NAS100) are simultaneously considered. In this broad specification, the gains from diversification are small in terms of expected return improvement (φ 1 = 0.7% per year), but more significant in terms of risk reduction. It can be seen that the MVP can reduce the standard deviation by 2% relative to the NYSE benchmark (φ 2 ). This value of 2% represents a 14.2% reduction in volatility (φ 3 ). However, the introduction of EMF (column 7) does not significantly change the results.
The results above suggest that diversification to emerging market has not increased a lot the mean performance of the US investor (measured by φ 1 ). Even when looking at the risk reduction aspect of international diversification, the weights of the MVP show that emerging markets would have zero or negative weight. Across different specifications of the benchmark portfolio (NYSE alone, NYSE+NAS100, NYSE+EAFE, NYSE+EAFE+NAS100), the introduction of EMF does not substantially change performance of the optimal portfolios and resulting diversification measures (φ 2 and φ 3 ).
B. Spanning
In this section we test whether adding emerging market assets to a benchmark of developed market securities leads to a significant gain. The results of the previous section showed some evidence on the irrelevancy of emerging market investment, after allowing for investment in other asset classes. However, proper statistical tests need to be developed. A set of assets adds substantial diversification benefits if the leftward shift in the mean-variance frontier is significant. Mean variance spanning tests developed by Huberman and Kandel (1987) -HK -will be used to determine whether or not emerging markets diversification benefits can be achieved by investing in developed markets' securities. Harvey (1995) tests the significance of the improvement in risk-return profile using HK(1987) spanning tests and concludes that emerging markets are not spanned by developed indices, and are thus useful for diversification purposes. Bekaert and Urias (1996) also use these tests to show that closed-end emerging The HK(1987) test determines whether one set of benchmark assets can span other assets.
These tests have strong implications for portfolio selection. If A is spanned by B, then the 13 As Bekaert and Urias (1996) have shown, this test statistic has a very low power when the cross-section of benchmark assets is large. In this case, with three benchmark assets power is not a major concern. efficient frontier of A and B is equal to the frontier of B alone. To test whether the N B returns span the vector of N A + N B returns one estimates:
where R a,t are the returns of the N A test assets, and R b,t is the return vector of the N B benchmark assets. α and β are coefficients to be estimated. The HK(1987) restrictions are:
where
of R a,t should be explained by a linear combination of the benchmark assets, with weights adding up to one, and zero mean deviation. The intuition is that the returns on the test assets can be mimicked by a portfolio of the original benchmark assets.
Since the Wald test of these restrictions is only valid asymptotically, Huberman and Kandel derive the mean variance spanning test distribution for small samples:
where V u,r is the ratio of the maximum-likelihood estimator of the covariance matrix for the unrestricted (no spanning) and restricted model (spanning restrictions of equation (7) We clearly fail to reject spanning for the aggregate emerging markets index -EMF. By holding a combination of developed market equities, investors are able to replicate the perfor- mance of the EMF. However, we strongly reject spanning for the NYSE, EAFE and NAS100.
The performance of these assets can not be achieved by combinations of the others.
The results from this section are consistent with Bekaert and Urias (1996) results for emerging market closed-end funds. However, the results are even stronger, since Bekaert and Urias (1996) clearly rejected spanning for the IFC aggregate index of emerging markets. In this case, even the broad index of emerging markets is spanned by the reference asset classes (NYSE, EAFE, NAS100). Furthermore, as opposed to previous studies I only use three developed countries' reference assets: the NYSE, the EAFE and the NASDAQ 100 indices. It can be seen that even using these three aggregate assets, we cannot reject the spanning hypothesis for emerging markets. Previous research has used a stepwise procedure (Errunza, Hogan, and Hung (1999) , Carrieri, Errunza, and hogan (2001) ) designed to find the assets that maximize the probability of spanning. By pre-specifying the three reference assets, I am indeed providing a lower bound on the p-value of the spanning hypothesis. An algorithm designed to search for the optimal benchmark assets would provide even stronger results.
These more powerful tests reinforce the ideas from the previous section. After allowing investment in the other asset classes, there are no significant benefits of an aggregate emerging market investment. The mean-variance frontier that an investor achieves by investing in the aggregate EMF index is not statistically different from the one based only in developed market indices. The next section will analyze whether this is a problem of emerging markets in general, or rather a problem of index investing. It is possible that the index (EMF) performs poorly, but still individual country selection makes a difference.
C. Index vs. Country selection
The results of previous sections show that the value added of diversified index funds of emerging market equities is low. The fact that emerging markets as a whole are spanned and behave similarly to other asset classes advises against index investment strategies. However, this does not mean that an investor could not get a better performance by choosing individual stocks and/or markets. If investors carefully develop a country selection strategy, they can potentially improve their performance relative to the emerging markets aggregate index. This section analyzes this issue, by investigating whether there are substantial variation across emerging markets. If that is the case, then individual country selection can provide very distinct results.
However, the reason to use the aggregate EMF index is that it is difficult to buy indices from many emerging markets. Although closed end funds are available, their use involves some well known problems (premium, clienteles, liquidity, etc).
In order to gauge the importance of the differences across markets, I will compute the cross-sectional standard deviation as follows:
where CS t is the cross-sectional standard deviation in month t, K is the number of countries with returns at time t 15 , R it is the return of country i at t, and µ t is the equally weighted average return of all emerging markets in period t 16 . Figure 1 shows the results in different periods. 15 The maximum number of countries is 34, since May 2000 16 Similar results were found using a value weighted average.
The average cross-sectional volatility is higher than 10%. These high values of CS t reveal that substantial differences exist across countries. Emerging markets have low correlations among themselves, and it is not unusual to find in the same month markets with -20% of returns and others with + 20%.
I estimate the tangency and minimum variance portfolio of emerging markets individual country indices. These are given by equations (1) and (2). I also present results for the φ i measures of the gains from diversification presented in section A. Instead of comparing these with the US portfolio, I will compare them with the emerging markets' benchmark: the EMF index. φ 1 can thus be interpreted as the gain in expected return of moving from a pure index investment strategy (EMF), to an optimal country selection strategy (tangency). φ 2 and φ 3 can be seen as the risk reduction obtained by switching from an index investment in the EMF, to an optimal risk reduction portfolio -MVP. The results are presented in Table VI : The improvement in the Sharpe ratio is clearly significant. The Sharpe ratio of the tangency portfolio constructed with the individual IFC country indices is 0.65, while the EMF Sharpe ratio is 0.07. As expected, the p-value of the GRS(1989) test clearly rejects the hypothesis that there is no improvement in Sharpe ratio by moving from the EMF to the individual country indices. The gains from choosing individual country weights are significant both in terms of mean return improvement and variance reduction. The gain in expected return φ 1 is close to 47% per year. By using the MVP of individual emerging markets, one can obtain a portfolio with just 25% of the volatility of the EMF index (φ 3 ).
Appendix A repeats previous calculations (Tables 3 to 6) using an equally weighted index of emerging markets. Indeed, the EMF index is value weighted, and using an equally weighted index could provide distinct results. However, as seen in that appendix, the results are similar when using the equally weighted (EM-EW) index of emerging markets. Although the EM-EW seems to provide some additional variance reduction power φ 2 , φ 3 , the difference (from the value weighted EMF index) is small. The weights on the tangency portfolio are always negative (even more negative than using the EMF). Concluding, similarly to what was found with a capitalization weighted index, the EM-EW does not provide substantial diversification benefits and is spanned by the same group of reference assets.
Most investors use diversified mutual funds of emerging market equities. This paper shows that the value added of those is low. However, in this section it was shown that investors can achieve superior results by specializing their investment in some markets, rather than aggregate investment in all emerging markets. As Table VI shows, the potential for outperforming EMF is high. Substantial gains in expected returns and risk reduction can be obtained by an optimal strategy of emerging markets' investment, rather than buying an aggregate diversified index (such as the EMF). However, individual country investment is not attainable to most investors, and previous research has argued against it in a world with frictions such as transaction costs and short sales constraints 17 .
IV. Asset pricing
This section will use risk profiles to test whether emerging markets are still very different assets. If after liberalization of these markets, they became integrated in world capital markets, then we should find that asset pricing models can price them as well as developed market assets. The set of tools used include the world CAPM, a lower-moment CAPM and a conditional model that allows for time-varying betas. I will check if similar risk factors affect the asset classes under consideration. If their sensitivity to the same pervasive risk factors is similar, then this is evidence in favor of the similarity hypothesis. The world CAPM assumes that only two moments of the distribution are relevant. However, if returns are negatively skewed (as seen in Table I ) alternative models may be relevant. Also, there is evidence that risk sensitivities tend to vary over time. In that case, the important question is whether they tend to covary together, and have similar sensitivities to business cycle proxies.
A. World CAPM
Asset pricing theories were commonly tested in a single economy (US). Black, Jensen, and Scholes (1972) and Fama and MacBeth (1973) provide the initial tests of the CAPM. Adler and Dumas (1983) provide the conditions under which a single-beta CAPM based on the world market return holds globally. Under some admittedly restrictive conditions there will be no excess demand for hedging exchange risks and we can proceed with a relation like (10). The basic idea is that with financial globalization equity markets form one worldwide market portfolio, and it is the covariance risk with respect to this benchmark that investors should care about. The International Capital Asset Pricing Model (ICAPM) equilibrium prediction assumes that capital markets are integrated and securities are priced according to their systematic risk with respect to a global portfolio:
where r i is the excess return of risky asset i, r world is the excess return of the world portfolio of risky assets and β world i measures the systematic risk of the asset. The basic idea would be that the systematic risk to be rewarded would not be the domestic exposure, but rather the international one.
Under complete market integration, two assets with the same risk (whether or not from the same market) should command the same expected return. In this framework it does not matter if the assets are country or industry indices. All that is required is that they are well diversified portfolio, where the relevant measure of risk exposure is the market beta.
Therefore, I estimate the single factor model, where the risk factor is the excess return of the MSCI world portfolio. The equation to be estimated is:
where r i is the excess return of index i, and r world is the excess return on the MSCI world portfolio. α i and β i are the parameters to be estimated. Panel A of Table VII Similar to other studies, the R 2 of EMF is smaller than the US and EAFE indices. However, there seem to exist developed market assets whose regressions have similar explanatory power (NAS100). In addition, the model does not have any significant mispricing, as reported by the T-statistic for the null hypothesis α EMF = 0.
As seen in the previous section, the estimated moments are highly dependent on the sampling period. Also, Bekaert, Erb, Harvey, and Viskanta (1998) and Harvey (2000) have shown that emerging markets are becoming more integrated, and because of that early statistics may not reflect current market conditions. I will repeat the results of table VII, using only the last five years of data.
The results in Table VIII show that the betas of EMF and the NAS100 are substantially higher during this period 19 . Also, both series faced a similar increase in the R 2 . Table VIII World CAPM using only 5 years of data This table estimates the world CAPM, using only the last 60 monthly observations. It is estimated using GMM. The t-statistics are computed using the Newey-West estimator of the covariance matrix.
To get more thorough results, I estimate the 60-month rolling world beta for these assets. ************* Insert Figure 2 It can be seen that the exposures to market risk vary in a similar fashion over the last decade. In particular one should notice the high correlation of the beta series from emerging markets and technological stocks, 0.9. This result shows how the systematic risk of these asset classes tends to covary similarly, implying that they may not be statistically different in terms of risk exposure. The results hold whether one uses the whole sample period, smaller sample periods or rolling betas. Underlying the whole study is the hypothesis of market integration.
Other alternative models (like the Bekaert and Harvey (1995) partial segmentation model)
could provide distinct results. Harvey and Siddique (2000) show that if returns have systematic skewness, then the asset pricing model should include rewards for skewness risk. The idea is that with skewness, the reduction of variance is not the only relevant measure. In an attempt to capture the asymmetric distribution of returns, Estrada (2000) and Harvey (2000) report that downside risk measures can provide a good description of returns in emerging markets. Estrada (2001) also shows how downside risk measures explain the cross section of internet stock returns. Harlow and Rao (1989) provide the theoretical framework that justifies downside risk as an appropriate measure of risk. Indeed, it is this sort of risk that investors want to avoid. When returns departure from normality, downside risk measures may be more appropriate, since the distribution no longer is symmetric. Table IX reports the downside betas of the four asset classes. This downside beta is defined as the beta coefficient conditional on negative returns on the world market (see Harvey (2000) for a description of downside risk measures) 20 . Panel A was estimated with the last five years of data, while Panel B covers the whole sampling period. Table IX show us that the downside risk of these two asset classes is similar. In particular, the null hypothesis that both downside-betas are equal to two cannot be rejected. As opposed to what is found in developed market indices, for both the EMF and the NAS100 the R 2 of the downside beta regressions is higher than the regular R 2 using all the observations (positive and negative). This reflects the fact that both asset classes are significantly skewed, and thus models of asset pricing that partially capture this skewness provide more robust results.
B. Downside risk
The analysis of the downside beta strengthen previous results. The high downside-beta represents the fact that emerging markets have an asymmetric dependence on market returns.
They are particularly sensitive to negative returns on the market. However, they share this dependence with developed market assets such as technology stocks. For both asset classes downside risk models work well, with an improvement in explanatory power. Also, the downside beta coefficient of EMF is not statistically different from the one of the NAS100. There is thus some evidence that their dynamic behavior reacts similarly to changes in the business cycle. The next section will address this issue in detail.
C. Conditional asset pricing
The tests of previous sections assumed that risk and sensitivities were constant through time.
It may not be a reasonable assumption that betas of assets remain constant over time. Indeed, the risk of a firm's cash flow is likely to vary over the business cycle. If expected returns were constant, and if we regressed an asset return at t on a constant and a number of information variables available at t-1, then only the intercept should be significantly different from zero.
Recent evidence suggests that the exposures and risk premiums are time varying. This section models risk as a function of state variables identified with macroeconomic risk factors. We test whether emerging market risk exposure is influenced by the same factors that influence developed market equities.
Predictability was initially documented within the US market. Fama and French (1988) and Campbell and Shiller (1988) document the explanatory power of the dividend yield. Keim and Stambaugh (1986) find that the junk bond spread has some explanatory power. The short term interest rate and some term structure spreads have also been found relevant in forecasting excess returns Schwert (1977), Campbell (1987) , Fama and French (1989) ).
Following the predictability results in US data, several authors documented predictability in developed (Harvey (1989), Campbell and Hamao (1992) , Ferson and Harvey (1993) ) and emerging (Harvey (1995) ) market returns.
Based on the evidence on predictability, conditional asset pricing models started being developed. In fact, predictability can be induced by time-varying risk premiums, time-varying exposures or a mixture of the two. Campbell (1987) provides the first tests of dynamic asset pricing theories using US data. He uses Hansen (1982) sample of 17 developed countries, and uses some common and local instrumental variables.
The result was that the global information variables capture most of the predictable variation in countries' returns, while local variables are of reduced importance. Although some pricing error exist (mainly in Japanese pricing relations), he concludes that the ICAPM with timevarying risk premiums and covariances adequately describes the cross-sectional variation in returns across different countries.
Following these results, I examine whether risk exposures of the assets under consideration are influenced by global macroeconomic factors. I estimate a conditional asset pricing model for these assets, using the following vector of instruments: a constant, the dividend yield on the world equity market, the change in the one-month risk free rate, the US term premium (long term and short term) and the US default premium 21 .
The information variables will be used to estimate time-varying risks, tracking variation in the betas (Cochrane (1996) calls this the scaling regression). Specifically, following Shanken (1990) I estimate the following equation:
where b 0i is a constant, and b 1i is the J-vector of coefficients, that represent the impact of the J instruments on the conditional beta. The results of table X clearly show that lagged instruments can explain time-variation in the betas. The p-value of the hypothesis that b 1i = 0, or that the instruments have no influence in the world beta of any of the asset classes, provides a clear rejection of this hypothesis.
In addition, we cannot reject the hypothesis that b 1,EMF = b 1,NAS100 , which means that the impact of the instruments on the conditional beta of emerging markets and technology stocks 21 Section II describes these data in detail. is similar 22 . Since the instruments are proxying for the business cycle, the conditional tests reinforce the conclusions of the previous (unconditional) sections. In section A we saw how the beta series of EMF and NASDAQ 100 tended to covary simultaneously. Indeed, Picture II shows this relation. The correlation between the two beta series is 0.9. In this section we find that the reason why these series covary, is their similar dependence on business cycle proxies.
It seems that these two asset classes tend to have similar sensitivities to risk, and that these sensitivities vary similarly with respect to the business cycle. Consistent with the previous section, it can be seen that in bad states of nature both asset classes see their risk increased a lot. This is particularly important for anyone interested in cost of capital estimation, since it is shown that risks increase during bad states of nature. Failing to take into account time-varying risks in the betas can severely damage investors. The evidence is also consistent with the idea that these asset classes are suited for the same class ("aggressive") of investors.
V. Conclusion
This article reexamines the role of emerging market equities in an increasingly globalized world capital market. The empirical analysis investigates the hypothesis that equity investment in emerging markets can substantially improve a diversified portfolio of developed mar- 22 The hypothesis that b 1,EMF or b 1,NAS100 are similar to the US and EAFE conditional betas is clearly rejected.
ket equities. One can also interpret this as testing whether of not emerging markets are still significantly different from developed market equities.
The results of this paper contrast with previous studies that recommend emerging market investment. Nevertheless, the sample used in this paper may be a more appropriate one, since the period covered (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) provides a better approximation to the full business cycle. Also, this longer time frame includes the period when emerging markets are getting increasingly integrated with world markets, and may be more and more dependent on global industrial factors. The results of this paper are consistent with previous research that documented increased integration following liberalization of financial markets and the events of the late 90's. Until the early 90's, emerging markets were very segmented, and seemed to provide substantial benefits. After launching country funds, cross-listed securities and other forms of financial liberalization these markets increased their integration in world capital markets. The evidence shows that in this post-integration period the benefits of including an aggregate fund of emerging markets in a portfolio is low.
Initial evidence was provided by looking at the diversification properties of these asset classes. Across different specifications of the investors base portfolio, it was seen that emerging markets did not provide significant incremental diversification benefits. Stronger results were presented with the multivariate spanning test, applied to the hypothesis that the monthly returns of three benchmark assets (NYSE, EAFE, NAS100) spanned the returns of the EMF index. The data support the spanning hypothesis, presenting even stronger results than previous studies on emerging market spanning. The aggregate index of emerging market equities (EMF) cannot offer investors performances beyond those achievable using only developed market securities.
The article has also found that emerging market risk exposures share similarities with developed market assets (NAS100). Their unconditional betas are similar (and high), and move similarly over time. Using a lower-moment CAPM it was also found that the two classes behave similarly. The downside beta is much higher than the regular beta, and the explanatory power of the downside beta regressions is higher than the regular betas. The high downsidebeta of these asset classes is statistically similar, and represents the fact that they both share an asymmetric dependence on market returns. They are particularly sensitive to negative returns on the market. Major evidence comes from the estimation of the conditional asset pricing model. When simultaneously estimating the International CAPM with time-varying betas, it was found that their sensitivity to business cycle proxies was similar. This is an indication that they share plenty of similarities in terms of risk profile. Both asset classes have high risk loadings and it tends to increase in bad states of nature.
There are three main implications of this research. First, we find that the aggregate index of investible emerging market stocks -EMF -cannot offer substantial diversification benefits.
It was shown that individual country selection makes a difference. The aggregate index of emerging markets hides substantial cross-sectional differences. Country selection is thus a valuable tool, and investors that carefully select certain countries, rather than index investing (EMF) may be able to achieve superior performances. However, individual country investment is not attainable to most investors, and previous research has argued against it in a world with frictions.
Second, the paper shows that time-varying risk are very important. Significant time variation in risk loadings is detected, which has implications for anyone interested in estimating an appropriate discount rate. Evidence from the lower moment CAPM showed that their downside beta is much higher than the unconditional beta, reflecting the skewness in their returns.
Emerging markets have a strongly time-varying risk sensitivity. In particular, it is shown that their risk exposure reacts to business cycle proxies.
Finally, this paper also contributes to the literature on home bias, since it questions whether the benefits of international diversification are still there. In particular, it is argued that after adequately considering the process of asset allocation (allowing investment in other assets besides the NYSE), the costs of home bias are greatly reduced. Several measures of the advantages of diversification are presented, and it can be seen that the benefits are usually low.
A. Equally weighted index of emerging markets
This appendix performs some of the earlier calculations using an equally weighted portfolio of emerging markets (EM-EW), instead of the MSCI's EMF, which is a capitalization weighted index. 
